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Improvement of Constraint Handling Technique for Hybrid-Type Multiobjective Particle
Swarm Optimization Integrated with Constraint Sensitivity Analysis

Shoichiro KAWAJI and Nozomu KOGISO

*1 Department of Aerospace Engineering, Osaka Prefecture University
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The authors have proposed a hybrid-type multiobjective particle swarm optimization (MOPSO) integrated with
constrained handling technique using sensitivity analysis on constrained conditions. When design candidate with
constraint violation appears during searching process, the design candidate is moved to the feasible domain using gradient
information of the constraint conditions. Then, the design candidate is moved to the feasible boundary using the bi-section
method. This hybrid MOPSO method was then applied to the reliability-based multiobjective optimization (RBMO)
problem that considers uncertainties on design parameters such as material properties or load conditions. However,
the algorithm sometimes suffers from numerical instability problem. Thus, in this paper, a new constraint handling
technique is proposed to improve the computational efficiency. The new method is based on “Elimination of zigzagging
iterations” method that the searching direction is determined from constraint sensitivity values evaluated at current and
previous iterations. The effectiveness of the proposed technique is verified through several numerical examples including
deterministic and reliability-based multiobjective optimization problems.

Key Words Multiobjective Optimization, Sensitivity Analysis, Constraint Handling, Reliability-Based Multiobjective
Optimization, Calculation Efficiency

1. € & I

EF 1L, % H IR TRl (Multiobjective Particle Swarm Optimization: MOPSEY® iz s ¢, #ilirt &%
B CRIED SV — MRZ R I ERT 57D, HREROBEMRIT & MOPSOZME L7t 7 v
R MOPSO%#242 L7, Z 0 FiETIE, MOPSODM: Y i LiEe Cllk4et: 4 bl L=k LT, Hl50
S D RERHT 2 AV TIATAIRERIRIC BB S, & DI 02 WV CEITAREEE BB S8 5. Z o
BS, MO LHEZLEL T, ZOBECLY, MEROFETIIEDHE S TORp > 2 fR Z <
L— MEGER S LCRIITE D728, JARPIO/ L — MEEZSDRIICHERT S 2 EnTE S 2 L an LW,

I, FEDLIE, oA 7Yy NEZEEEICE S Z BN EREK T (Reliability-Based Multiobjective
Optimization (RBMO))(Zi# /il L 7=®. [Z#Ek 0 #EA X R AR BRI O BREE HA R TR TH Y, ZONg T
U v REIZ HE) PSOTHIAT 2R @I, MR EZT T, BEEOFMIcbFIATE S, £,
RBMO D3 L— MEIIFHEMEIZ BT 2 HH S TEME LT 2 AT ATREREIEE FUCAAET D 2 &M B WV T®, ZOF
EIZRBMOICZ ZHE L TWD. EBIT, ZOFREZH —/L—7TEOEEMICIES Kl iETH % SLSV(Single-
Loop-Single-Vectory:©% a2 = & T, IS — MEEFERTED D LR L,

* EREsAE 20124212 4 XX H
L RBRUR SRR TSR 22 52 %005 (T 599-853 LK BT At K A= [T 1-1)
2 IE B, KBRS LRI 22521 L0y (T 599-853 LK BUMHRT o X2 FNT 1-1)

Email: 10_kawaji_shoichiro@aero.osakafu-u.ac.jp



(k)

X
Fig. 1 Typical undesirable iteration type during the constraint satisfaction process
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